Expression and assembly of Torpedo californica (Na,K)ATPase alpha-subunit truncated at N-terminal end in Xenopus oocytes.
cDNAs for mutant alpha-subunits of Torpedo californica (Na,K)ATPase variously truncated at the N-terminal end were constructed and transcribed in vitro. Each of the mRNAs thus synthesized was co-injected into Xenopus oocytes together with mRNA for wild-type beta-subunit. Truncation of the alpha-subunit at trypsin accessible site T2(removal of the N-terminal 36 residues, alpha delta K37) led to a decrease in ouabain-sensitive ATPase activity and ouabain-binding capacity, leaving the amount of immunoprecipitable alpha-subunit unchanged. The Km values for Na+ and K+ of alpha delta K37 were about 10mM and 2mM, respectively, and fall in the same range for the wild-type ATPase. Truncation of the alpha-subunit leaving lysine-54(alpha delta K54) or alanine-79(alpha delta A79) resulted in the loss of the ATPase activity as well as a substantial decrease in the amount of immunoprecipitable alpha-subunit. Since the beta-subunit assembles with and thereby stabilizes the alpha-subunit, which is otherwise degraded rapidly, these results suggest that the segment of the alpha-subunit between lysine-37 and lysine-54 is involved in the assembly with the beta-subunit leading to the formation of the stable and active alpha beta complex.